Expression and regulation of the rabbit uteroglobin gene in transgenic mice.
The rabbit uteroglobin (UG) gene, with varying lengths of 5' flanking sequence, was introduced into the mouse genome to investigate the DNA sequences required for tissue-specific expression and regulation by steroid hormones. The pattern of expression and steroid hormone regulation of the transgene was compared to the expression and regulation of the endogenous mouse UG-like gene. In the rabbit, UG is induced in the uterus by progesterone and is expressed constitutively in the lungs, where it is weakly regulated by glucocorticoids. Genomic DNA fragments containing the complete UG-coding sequence with 4.0 (UG4.0), 3.0 (UG3.0), 2.3 (UG2.3), or 0.6 (UG0.6) kilobases of 5' flanking sequence were used to establish lines of transgenic mice. Expression of UG mRNA was observed in the lungs of UG4.0 (2/4 lines), UG3.0 (4/4 lines), UG2.3 (1/2 lines), and UG0.6 (4/4 lines) mice. Uterine expression was observed in UG3.0 (3/4 lines), UG2.3 (1/2 lines), and UG0.6 (2/4 lines). In the lungs of UG3.0 and UG2.3 mice, RNA expression was stimulated by treatment with dexamethasone. In the one line of UG3.0 mice examined, UG was regulated by ovarian steroids in the uterus. The endogenous mouse UG-like gene showed the major site of expression to be in the lung. Unlike the transgene, the endogenous gene was more strongly stimulated by glucocorticoids. Thus, we conclude that the cis elements needed for pulmonary expression of UG are contained within the UG2.3 fragment used to generate transgenic mice, but that other elements are required for full glucocorticoid regulation. Also, the transgene did not show the full uterine expression observed in the rabbit, but regulation by the ovarian steroids was observed.